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20.  Abstract 


Pursuant  to  Public  Law  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  guldanoe  contained  In  the  reooonended  guidelines  for  safety 
Inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  2031A.  The  purpose  of  a  Phase  I  Investigation  is 
to  Identify  expeditiously  those  dans  which  nay  pose  hazards  to  huaan 
life  or  property.  The  assesflient  of  the  general  conditions  of  the  daa 
is  based  upon  available  data  and  visual  Inspections.  Detailed 
investigation  and  analyses  involving  topographic  napping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  soope  of  a  Phase  I  Investigation;  however,  the 
Investigation  is  intended  to  identify  any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  tine  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnlc,  and  structural  aspects  of 
the  daa.  The  engineering  techniques  employed  give  a  reasonably 
accurate  assessment  of  the  conditions  of  the  dan.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a  Phase  I  inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  lndepth  study  when 
necessary . , 

\  "" 

Phase  I  reports  Include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulle/hydrologlc  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assesaaent  including  required  remedial 
measures. 
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PUFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recoasended 
Guidelines  for  Safety  Inspection  of  Dams ,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  say  be  obtained  frosi  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  1  invest i- 
l«t  ion  is  to  identify  expeditiously  those  dams  which  may  pose  hasards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vest  ion  and  analyses  involving  topographic  mapping,  subsurface 
invest i  ions  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realised  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
niaerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  t lie  estimated  "Probable  Maximum 
Flood"  for  the  region  l flood  discharges  that  SMy  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
detersunmg  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  sice  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 


BRIEF  ASSESSMENT  OF  DAM 


Scot  ts  Mill  Dam  (Lynchburg  Dm) 

Virginia 

Lynchburg 

Lynchburg,  Virginia 
James  River 
July  12,  1979 


Nana  of  Dai 
State! 

Cltyi 

USCS  Quad  Shaat  t 
Stream: 

Date  of  Inapectiont 


Scotta  Mill  Daa  ia  a  masonry  structure  about  923  feat  long  and  13  feat 
high.  The  daa  la  owned  by  the  Appalachian  Power  Company.  The  daa  ia 
classified  as  an  intermediate  sire  structure  with  a  significant  har.nrd 
cliiHrtlf  lent  Ion.  ‘Hie  entire  length  of  the  dam  Is  the  spillway  at  a  uniform 
crest  elevation  of  311.0.  The  left  abutment  sluice  gates  have  been 
plugged  with  concrete  and  are  now  burled  beneath  the  rubble  of  the 
recently  demolished  mill.  Some  of  the  right  abutment  canal  gates  are 
still  functional.  They  are  used  to  regulate  the  canal  water  Hupply  for 
Crlffln  Pipe  Company  plant  located  on  the  right  shore. 


Based  on  criteria  established  by  the  Department  of  the  Army,  Office  of 
the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood  Is  1/2  PMF. 

The  spillway  will  pans  67  of  the  PMF  without  overtopping  the  dam.  The 
height  of  the  d.im  Is  defined  as  the  height  of  the  structural  .ihutmcnt. 
The  1/2  PMF  will  overtop  the  dam  by  23.3  feet.  The  spillway  Is  there¬ 
fore  adjudged  Inadequate.  The  dam  was  designed  to  be  overtopped. 


The  visual  Inspection  revealed  no  apparent  problems  and  there  Is  no 
lnsaedlate  need  for  remedial  measures.  It  Is  recommended  within  12 
months  that  an  annual  maintenance  and  Inspection  program  be  Initiated 
to  help  detect  and  control  problems  that  may  occur. 
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SKCTTON  1 


1 . 1  Rrni’rn  1 : 


PROJECT  INFORMATION 


1,1.1  Authority:  Public  Law  92-367,  fl  August  1972  author  1  zed 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  Initiate 
a  national  program  of  safety  Inspections  of  dams  through  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  Inspection  of  dams  In  the  Comnonwcal th  of  Virginia. 


1.1.2  Purpose  of  Inspection:  The  purpose  Is  to  conduct  a  Phase 
I  Inspection  according  to  the  Recommended  Guidelines  for  Safety  Inspec¬ 
tion  of  Dams  (Appendix  V,  Reference  1).  The  main  responsibility  Is 
to  expeditiously  Identify  those  dams  which  may  be  a  potential  hazard 
to  human  life  or  property. 


1.2  Project  Desc r lpt Ion : 

1.2.1  Dam  and  Appurtenances:  Scotts  Mill  Dam  Is  a  masonry  struc¬ 
ture  about  ‘<25  feet  long  and  15  feet  high.*  Approximately  125  feet  ad¬ 
jacent  to  the  right  abutment  Is  constructed  as  a  flat  arch  having  a 
rise  of  about  24  feet.  The  remaining  length  of  the  dam  Is  on  a  tangent. 
The  crest  of  the  dam  (top  of  the  canal  gates  structure)  Is  at  eleva¬ 
tion  of  51h.S  with  a  width  of  36  feet.  The  spillway  crest  Is  approx¬ 
imately  3  feet  wide. 


The  entire  length  of  the  dam  Is  the  spillway  with  a  uniform  crest  ele¬ 
vation  of  '>11.0.  There  was  an  old  mill  and  sluice  gate  structure  at 
the  left  abutment.  The  sluice  gates  have  been  plugged  with  concrete 
and  ire  now  hurled  beneath  the  rubble  of  the  recently  demolished  mill. 

A  canal  with  canal  gates  at  the  right  abutment  Is  used  to  supply  water 
for  the  C.rlffln  Pipe  Company  plant  on  the  right  shore.  There  arc 
three  4- foot  x  3-foot  canal  gates  to  allow  water  to  enter  the  canal, 
however,  only  two  are  functional. 

1.2.2  Location:  Scotts  Mill  Dam  Is  located  on  James  River 
approximately  2,000  feet  upstream  from  U  S  Route  29  Business. 

1.2.3  Sire  Class! f icat ion:  The  dam  Is  classified  as  an  "Inter¬ 
mediate"  sired  structure  because  of  maximum  storage  (3,950  acre  feet.) 

1.2.4  Hazard  Classlf lcat Ion:  The  dam  Is  located  near  the  Criffln 
Pipe  Company  plant  In  the  Lynchburg  city  limits  and  Is  therefore  given 
a  significant  hazard  classification  In  accordance  with  guidelines  con¬ 
tained  in  Section  2.1.2  of  Reference  1,  Appendix  V.  The  hazard  classi¬ 
fication  used  to  categorize  the  dams  Is  a  function  of  location  only  and 
has  nothing  to  do  with  their  stability  or  probability  of  failure. 


•Height  of  the  dam  Is  from  the  spillway  crest  (elevation  511)  to  the 
streambed  at  elevation  496s-. 


1.2.^  Ownership:  Appalachian  Power  Company,  Virginia  (A  sub- 
sldary  company  of  American  Electric  Power  Service  Corporation.) 

1.2.6  Purpose :  To  supply  water  to  Griffin  Pipe  Company. 

1.2.7  Design  anil  Construction  History:  There  Ih  no  engineering 
ilesign  or  const  rue t Ion  data  available  for  the  dam.  The  dam  Is  believed 
to  have  been  constructed  to  provide  power  for  a  mill  In  18  19. 

1.2.8  Normal  Operational  Procedures:  Water  is  released  to  the 
canal  at  the  right  abutment  to  the  Crlffln  Pipe  Company  plant  on  the 
right  shore.  Otherwise,  regulation  of  flows  is  automatic  with  water 
rising  above  the  crest  of  the  spillway  passing  freelv  downsteam. 

1.3  Pertinent  Data: 

1.3.1  Drainage  Area:  The  dam  controls  a  drainage  area  of  3,400 
square  miles. 

1.3.2  Discharge  at  Dam  Site : 

Maximum  flood  -  150,000  c.f.s.  (1069,  Hurricane  Camille). 

(Paragraph  5.3) 

Spl 1 Iwav 

pool  level  at  top  of  dam .  39, 370  c.f.s. 

1.3.3  Dam  and  Reservoir  Da t a :  Pertinent  data  on  the  dam  and 
reservoir  are  shown  In  the  following  table: 

Table  1.1  DAM  AND  RESERVOIR  DATA 


_ _ Reservo  I  r _ 

Elevation  Capac 1  tv 


Item 

f  eet 
m.  s .  1 . 

Aren 

acre's 

Ac  re 
feet 

Watershed 

Inches 

Length  (e) 
ml  les 

Top  of  Dam  (b) 

516.5 

410 

3,950 

0.02 

3.8 

Sp  1  1  1  w.i v  crest 

511 

370 

1,800 

0.01 

3.8 

St  re. imbed  at  the 
toe  of  the  dam 

496+ 

— 

— 

— 

— 

(a)  To  Reusens  Dam 


(b)  Structural  Abutment 
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SFCTION  2 


FNOINFKRINC  DATA 

.’.1  Design:  There  wrrf  no  design  drawing*  or  dntn  nvnilnhle 
for  the  Scotts  Mill  (or  I.vnchburg)  Darn. 

*2.1.1  r.eo  logic  Sotting  of  tin1  Dam:  The  Lynchburg  Dam  Is 
located  In  the  Valiev  and  Ridge  physiographic  province.  The  underlying 
rock  of  the  dam  site  Is  of  the  lynchburg  Formation.  Tills  consists  of 
phvlllte,  quartzite,  grawicke,  and  conglomerate. 

*.’.1.2  1  Vo  logic  Investigations:  No  known  subsurface  investiga¬ 

tions  were  conducted  in  eon|unctlon  with  the  original  construction  of 
the  I.vnchburg  Dam.  In  1978  an  Inspection  was  made  by  Woodward  Clyde 
Consultants  of  Clifton,  New  Jersey  for  American  Flectric  Power  Co., 
the  owner  of  the  dam  (see  appendix  IV).  While  no  subsurface  Investi¬ 
gation  was  done  for  this  inspection,  the  following  report  of  the  site 
geology  was  made: 

"Ivnchhurg  Dam  Is  located  within  the  Valley  and  Ridge  physiographic 
province  where  the  bedrock  Is  a  portion  of  the  I.vnchburg  Format  ion. 
Although  steeply  folded,  the  phvlllte  bedrock  (a  met  amorphic  rock 
between  a  slate  and  schist),  which  Is  the  primary  rock  material  in 
the  area,  exposed  near  the  left  abutment  appears  very  comp» '  nt . 

Lite  strike  of  the-  bedrock  In  the  vicinity  of  the  dam  is  approxi¬ 
mately  parallel  to  the  axis  of  the  dam. 

The  dam  and  the  former  canal  system  arc  constructed  of  cut  blocks 
of  gneiss.  These  gnelsslc  Mocks  show  no  weathering  on  exposed 
surfaces.  Solution  channeling  or  erosion  from  seepage  within  the 
bedrock  should  not  he  expected. 

7,7  Cons t rue t  I  on :  The  report  bv  Woodward-Clydi*  Consultants 
(Append  I x  IV),  describes  t be  construction  of  the  dam  as  follows: 

"Tito  dam  is  believed  to  have  been  constructed  to  provide  power 
for  a  mill  somet Inc  between  1810  and  1840.  Lynchburg  Dam  Is 
completely  formed  of  large  stone  blocks,  apparently  quarried  from 
portions  of  the  bedrock  of  the  area.  It  spans  the  entire  width  of 
the  lames  River  at  a  uniform  crest  elevation,  reported  to  be*  ele¬ 
vation  S15.1  feet  (1'SCS  sea  level  datum).  It  crosses  the  James 
River  at  a  location  where  the  hard  rock  of  the  river  bottom  Is  at 
or  near  elevation  500  fret.  Thus,  the  structural  height  of  the 
dam,  from  foundation  to  crest,  is  approximately  11  feet. 

The  dam  was  constructed  In  two  sections;  a  straight-line  section 
between  Daniel  Island  and  the  eastern  shore  of  the  river,  and  an 
arc  section,  curved  upstream  between  the  western  shore  and  Daniel 
Island.  Both  sections  function  as  gravity  dams,  depending  largely 
on  the  weight  of  the  Mocks  to  resist  sliding  and  overturning. 

The  total  crest  length  is  approximately  925  feet. 
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There  1m  a  Mm.il  1  m.iHonrv  or  Ntono  structure  at  the  tip  of  Panlcl 
Island  nop.ir.it  log  t  lit*  curved  and  st  ra  lght  - 1  ine  portions  of  the 
dam.  The  purpose  or  function  of  this  structure  is  not  known." 

2.3  Kv.ilu.it  ion:  Detailed  evaluations  of  design  and  construction 
data  are  not  possible  or  necessary  since  the  dam  has  been  in  operation 
for  140  years  without  any  known  ma)or  deterioration. 


•Information  provided  by  Law  Engineering  Associates  of  Virginia. 


SECTION  3 


VISUAL  INSPECTION 


1 . 1  K I  ml  I n£M : 

3.1.1  Crnt-r.il:  The  results  of  the  12  July  1979  Inspection  are 
recorded  In  Appendix  MI.  At  t  hi-  t  Ime  of  the  Inspection,  the  pool 
I'liv.il  Inn  v  i-i  .it  '•  I  I  .  I  eel  wit  1 1  It  I s  0,  *i  lirl  above  normal.  Uni  it 

i'. in  In-  il  Ivert  ril  through  a  port  Ion  of  (lie  canal  along  the  right  hank 
ol  the  river,  to  the  Crlffin  Pipe  Company.  The  canal  la  about  20 
feet  wltle  between  masonry  walla  for  about  300  feet  and  about  40  feet 
wide  with  earth  banks  near  the  pipe  company. 

3.1.2  0am;  There  was  no  apparent  vertical  or  horizontal  mis¬ 
alignment  ot  the  dam  and  no  ma Jor  cracks  were  detected,  however,  since 
the  spillway  constitutes  virtually  the  entire  dam,  much  of  the  struc¬ 
ture  was  under  water  and,  therefore.  Inaccessible.  Some  seepage  was 
noted  through  the  berm  separating  the  canal  and  the  river  at  the  right 
abutment.  Dampness  was  detected  at  the  left  abutment  and  there  was 
some  Intermit tant  seepage  In  the  abutment  Joints. 

3.1.3  Appurtenant  Structures:  A  small  masonry  structure  is 
located  at  the  tip  of  Daniel  Island.  It  separates  the  stralgnt  and 
curved  portions  of  the  dam  and  It  appears  to  be  in  good  condition. 

The  canal  adjacent  to  the  right  abutment,  shows  no  signs  of  signifi¬ 
cant  deterioration,  hut  there  are  cap  stones  loose  and  dislodged. 

3.1.4  Spillway:  The  entire  dam  Is  an  ungated  masonry  spillway 
whlih  shows  no  obvious  signs  of  deterioration,  however,  a  detailed 
investigation  was  not  possible  since  water  was  flowing  over  the  crest. 

3.1.3  Inst runentnt ion :  There  Is  no  instrumentation  on  the  Scotts 
Mill  Dam. 

3.1.6  Reservoir  Area:  The  reservoir  area  Is  rontslned  within 
the  natural  bed  of  the  river  and  Is  hesvllv  forrested. 

3.1.7  Downstream  Channel :  The  downstream  channel  Is  the  natural 
riverbed.  The  hanks  of  the  channel  are  steep  and  heavily  wooded. 

3.2  Evaluation:  The  visual  Inspection  Indicated  that  the  dam 
was  In  good  condlt Ion  although  most  of  It  was  under  water  at  the  tins. 
The  seepage  through  the  berm,  separat Ing  the  canal  and  the  river  at 
the  right  abutment,  was  less  than  a  rate  of  half  gallon  per  mlnuts. 

There  Is  no  need  for  Immediate  remedial  action  on  the  dam. 
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SPCTION  4 


OPFRATIONAI.  PROCFDl’RFS 

4.1  Procedure:  The  dam  Ik  currently  used  to  supply  water  for 
the  Griffin  Pipe  Company.  Water  la  diverted  through  the  canal  by 
manually  opening  two  of  the  three  canal  gates.  The  normal  regula¬ 
tion  of  flow  is  automatic  as  water  passes  over  the  spillway  crest. 

4.2  Maintenance:  There  Is  no  current  maintenance  program  for 
the  Scott  a  Mill  Dam. 

4.1  Warning  System:  So  warning  system  has  been  established  for 
this  dam. 

4.4  evaluation:  An  extensive  operation  and  nw intenanre  program 
Is  not  required  for  this  dam,  however,  an  annual  Inspection  and  main¬ 
tenance  program  should  be  initiated  to  help  detect  and  control  pro¬ 
blems  that  may  occur. 
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HYDRAUL I C/ HYDROLOCI C  DATA 

5.1  Dos ign :  None  wort*  available. 

5 . 2  Hydrologic  Records:  Hydrologic  rccorcd  are  available  from 
tbe  p,an  1  or  station  at  Holcomb  Rock  approximately  15  miles  upstream. 

S.l  Flood  experience:  The  d.im  has  experienced  numerous  severe 
floods  and  Ice  conditions  on  the  river  such  as  that  of  March  1936 
(1  IS, non  c.f.s.,  wit  •  r  reached  elev.it  ton  606  feet  m.s.l.  .at  the  dam,) 
Hie  Camille  Flood,  which  Is  the  highest  on  record,  occurred  on  August 
20,  1969.  The  Holcomb  Rock  Station  recorded  a  maximum  discharge, 
150,000  c.f.s.,  gage  height,  35.5  feet,  from  a  rating  curve  extended 
above  73,000.  Two  additional  floods  occurred  In  1972. 

5.4  Flood  Potent  la  1 :  The  peak  flood  discharges  of  PMF  and  1/2 
PMF  were  developed  and  furnished  bv  the  Corps  of  FnRlneers. 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data  arc 
shown  in  Table  1.1.  Water  Is  passed  from  the  reservoir  through  the 
canal  gates  near  the  right  abutment  to  regulate  the  canal  water  supply 
for  the  Crlffln  Pipe  Company  plant  located  on  the  right  shore.  Water 
also  flows  past  the  dam  over  the  spillway  In  the  event  water  In  the 
reservoir  rises  above  elevation  511.0. 

Tin*  Corps  of  engineers  concluded  that  "The  storage  In  tin*  reservoirs 
are  ho  hhvi  l  1  compared  to  the  volume  of  the  flood  hvd rogr aphs  that  no 
i-omput  able  reilm  I  Ion  In  discharge  would  he  made.  rhereforo,  routing 
through  either  upstream  reservoirs  or  through  the  reservoir  of  the  dam 
being  studied,  will  not  be  necessary.  Therefore,  the  outflow  will 
equal  the  Inflow  and  maximum  elevation  reached  In  a  particular  flood 
can  he  determined  bv  applying  the  peak  flow  rate  to  the  elevat lon- 
dl  srliar ge  relation  for  the  dam. 

5.6  Overtopping  Potential:  The  probable  rise  of  the  reservoir 
and  other  pertinent  information  on  reservoir  performance  la  shown  In 
the  following  table: 
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Table  5.1  RKSFRVOIR  PERFORMANCE 


Normal 

March 

Hydrograph 

T  t  cm 

Flow 

_ 1016 

1/2  PMF 

PMF  (a) 

Peak  Flow,  C.f.a. 

Inf  low 

Chit  flow 

2,000 

115,000 

115,000 

355,000 

355,000 

710,000 

710,000 

Maximum  elevation 
feet,  m.s.l. 

511.0 

523.8 

542 

566.5 

Spillway  (elevation  511.0) 

Depth  of  flow 
Velocity,  f.p.H.  (b) 

Non-overflow  Section  (elevation  516.5) 

Depth  of  flow 
Velocity,  f.p.H.  (b) 

Tallw.iter  elevation, 

feet,  m.s.l.  499+  521.2 


31.0 

55.5 

10.0 

12.7 

25.5 

50.0 

10.0 

12.7 

540.2 

564.8 

(a)  Tlic  PMF  1  h  an  estimate  of  flood  discharged  that  may  be  expected 
from  the  most  severe  combination  of  critical  meteorologic  and 
hydrologic  conditions  that  are  reasonably  possible  In  the 
region. 

(b)  Avir.tr>'  velocity  will  be  with  tallwater. 

5.7  Reservoir  Emptying  Potential:  There  are  no  facilities  avail¬ 
able  for  dewatering  the  reservoir. 

5.8  Kvaluatlon:  Based  on  the  sire  (Intermediate)  and  hazard 
(high)  classifications,  the  recommended  Spillway  Design  Flood  Is  1/2  PMF. 
The  spillway  will  pass  61  of  the  PMF  without  overtopping  the  dam. 

Tlte  SOI  will  overtop  the  dam  bv  a  maximum  of  25.5  feet  with  an  average 
critical  velocity  of  10. D  feet  per  second. 

Conclusions  pertain  to  present  dav  conditions.  The  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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SECTION  6 


STRUCTURAL  STABILITY 

*6.1  Kouml.it  Ion  and  Abutments:  The  underlying  bedrock  in  from 
the  Lynchburg  Korm.»t  ion  which  is  primarily  phvlllte  bedrock  and  other 
metamorphic  rock  which  is  evidence  of  a  firm  foundation.  There  are  no 
known  previous  reports  detailing  the  specific  geology  of  the  area. 

6.2  Stability:  No  stability  analyse*  were  performed  in  conlunc- 
t Ion  with  this  study  and  none  are  known  to  have  been  performed  in  the 
past.  The  ca I cul a t I  on  of  overturning  based  on  assumed  conditions  1* 
shown  In  Appendix  III  -  Cravitv  Dam  Design. 

6.  1  Kv.ilu.it  Ion:  Despite  the  lack  of  data,  the  dam  deems  to  be 
stable.  The  wall  alone  the  canal  has  loose  cap  stone*  but  doe*  not 
affect  the  dam  structure.  The  stone  dam  ha*  no  sign*  of  misalignment 
or  deterioration. 


‘Information  provided  by  Law  Engineering  Associate*  of  Virginia 


SECTION  7 


ASSESSMENT  AND  REMEDIAL  MEASURES/RECOMMENDATIONS 

7.1  Dam  Assessment:  The  data  available  la  Inadequate  to  evaluate 
the  design  and  construction  of  the  dam,  however,  the  long  history  of  the 
dam  and  the  visual  Inspection  Indicated  that  It  was  well  constructed. 

The  visual  Inspection  did  not  reveal  any  deficiencies  which  were  critical, 
however. since  the  majority  of  the  dam  Is  underwater,  this  may  he  Inclusive. 

H.ised  on  criteria  established  by  t  he  Department  of  I  lie  Army,  Office  of  the 
Chief  of  Engineers  (OCE)  tin-  Spillway  Design  Flood  is  1/2  PME.  The  spill¬ 
way  will  pass  f>7  of  the  PME  without  overtopping  thd  dam.  The  1/2  PMF  will 
overtop  the  dam  hv  2S.S  feet.  The  spillway  Is  therefore  adjudged  Inade¬ 
quate.  Tlie  dam  was  designed  to  he  overtopped. 

Overall,  the  dam  is  in  good  condition  and  there  is  no  immediate  need 
for  remedial  measures  because  it  is  basically  a  run  of  the  river  dam  with 
very  little  storage  between  headwater  and  tallwater  during  najor  flood 

coikI  It  ions. 

7.2  Recommended  Remedial  Measures:  There  were  no  critical  defici¬ 
encies  reported  in  the  visual  Inspection  which  required  immediate  reme¬ 
dial  action.  It  is  recommended  that  the  owner  Initiate  an  annual  main¬ 
tenance  and  Inspection  program  in  order  to  help  detect  and  control  pro¬ 
blems  which  may  occur. 
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LYNCHBURG  DAM 


1.0  INTRODUCTION 

The  results  of  a  dam  safety  inspection  of  Lynchburg  Dam 
are  presented  in  this  report.  The  purpose's  of  the 
Investigation  were  to  gather  and  evaluate  available 
data  on  the  design  and  construction  of  Lynchburg  Dam 
and  to  complete  a  visual  inspection  of  the  integrity  of 
the  dam  r.o  that  an  evaluation  could  be  made  of  the  need 
for  additional  investigation  and/or  remedial  action. 

The  investigation  was  performed  in  accordance  with  our 
proposal  dated  11  October  1977.  The  investigation 
consisted  of  review  of  data  concerning  Lynchburg  Dam 
available  in  AEP's  files,  field  inspection  of  the  dam, 
engineering  evaluation  and  preparation  of  this  report. 
The  field  inspection  was  performed  on  12  May  1978  by 
Messrs.  John  H.  Frederick,  Jr.  and  Noel  Ravneberg. 

They  were  accompanied  by  Mr.  S.  McDonald  of  Appalachian 
Power  Co. ,  Hydro  Division. 

2.0  PROJECT  DESCRIPTION 

The  location  of  Lynchburg  Dam  is  shown  in  Figure  1. 

The  dam  is  believed  to  have  been  constructed  to  provide 
power  for  a  mill  sometime  between  1830  and  1840. 
Lynchburg  Dam  is  completely  formed  of  large  stone 
blocks,  apparently  quarried  from  portions  of  the  bedrock 
of  the  area.  It  spans  the  entire  width  of  the  James 
River  at  a  uniform  crest  elevation,  reported  to  be  el 
515.3  ft.*  Zt  crosses  the  James  River  at  a  location 

*USGs' sea  level  datum 
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where  the  hard  rock  of  the  river  bottom  is  at  or  near 
el  500  ft.  Thus,  the  structural  height  of  the  dam, 
from  foundation  to  crest,  is  approximately  15  feet. 

The  dam  was  constructed  in  two  sections?  a  straight- 
line  section  between  Daniel  Island  and  the  eastern 
shore  of  the  river,  and  an  arc  section,  curved  upstream, 
between  the  western  shore  and  Daniel  Island.  Both 
sections  function  as  gravity  dams,  depending  largely  on 
the  weight  of  the  blocks  to  resist  sliding  and  overturning. 
The  total  crest  length  is  approximately . 925  ft. 

There  is  a  small  masonry  or  stone  structure  at  the  tip 
of  Daniel  Island  separating  the  curved  and  straight- 
line  portions  of  the  dam.  The  purpose  or  function  of 
this  structure  is  not  known. 

The  James  River  currently  flows  over  the  entire  crest 
of  the  dam.  Originally,  water  was  routed  through 
sluice  gates  in  the  left  abutment  and  through  canal 
running  along  the  western  shore  immediately  downstream 
of  the  right  abutment.  The  left  abutment  sluice  gates 
have  been  plugged  with  concrete  and  are  now  buried 
beneath  the  rubble  of  the  recently  demolished  mill. 

(  However,  some  of  the  right  abutment  canal  gates  arc^ 
still  functional.  They  are  used  to  regulate  the  canal 
water  supply  for  the  Griffin  Pipe  Co.  plant  located  on 
the  western  shore.  (Only  part  of  the  original  canal  and 
lock  system  remains  today  the  rest  has  been  filled  in.) 
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llecauso  of  the  age  of  this  structure,  no  original 
design  or  construction  records  could  be  located. 
Further,  the  mill,  locks,  and  cano.  for  which  this 
facility  was  built,  have  been  out  of  service  foi  a 
number  of  years.  Therefore,  existing  files  contain  no 
information  concerning  the  operation  or  maintenance  of 
the  dam. 

3.0  SITE  GEOLOGY 

Lynchburg  Dam  is  located  within  the  Valley  and  Ridge 
physiographic  province  where  the  bedrock  is  a  portion 
of  the  Lynchburg  formation.  Although  steeply  folded, 
tho  phyllite  bedrock  (a  r.etamorphic  rock  between  a 
elate  and  schist) ,  which  is  the  primary  rock  matorial 
in  the  area,  exposed  near  the  left  abutment  appears 
very  competent.  The  strike  of  the  bedrock  in  the 
vicinity  of  the  dam  is  approximately  parallel  to  the 
axis  of  the  dam. 


The  dam  and  the  former  canal  system  are  constructed  of 
cut  blocks  of  gneiss.  These  gneissic  blocks  show  no 
weathering  on  exposed  surfaces.  Solution  channeling  or 
erosion  from  seepage  within  the  bedrock  should  not  be 
expected. 

4.0  SUMMARY  OF  ENGINEERING  DATA  AVAILABLE 


As  mentioned  earlier,  there  is  virtually  no  engineering 


design,  or  construction  data  available  for  Lynchburg 


Dam.  The  only  drawing  made  available  to  us  was  a  copy 
of  a  1941  survey  of  the  dam.  The  survey  is  presented 


herein  as  Figure  2. 


RESULTS  OF  VISUAL  INSPECTION 


Lynchburg  Dam  was  inspected  on  12  May  1978.  The  inspec¬ 
tion  consisted  of  a  visual  survey  of  both  abutments,  of 
the  old  sluice  and  canal  gate  structures  and  to  the 
extent  possible,  of  the  dan  face.  Inspection  of  the 
dam  crest  was  not  possible  as  water  was  flowing  over 
the  crest  at  the  time  of  the  inspection. 

The  results  of  the  visual  inspection  are  described  in 
the  Visual  Inspection  Check  List  contained  in  Appendix 
B  and  are  summarized  below.  Photos  of  the  dam  are 
presented  in  Appendix  A. 

1.  There  was  no  evldonco  of  seepage  flow  in  the  right 
abutment . 

2.  A  sketch  showing  schematically  the  layout  of  the 
sluice  gate  structure  at  the  lcit  abutment  is  presented 
in  Fig.  5.  The  stone  blocks  in  the  left  abutment, 
appeared  wet,  although  no  flowing  water  was  noted.  We 
understand  that  the  mill  located  at  the  left  abutment 
was  demolished  within  the  last  icw  years.  The  debris 
from  demolition  of  the  mill  has  partly  filled  the 
sluice  gate  structure  and  the  sluice  gates  are  no 
longer  visible.  Photographs  oi  the  sluice  gate  structure 
taken  prior  to  demolition  of  the  mill  show  water  leaking 
through  the  plugged  sluice  gates.  Although  the  sluice 
gates  arc  no  longer  visible,  we  presume  the  leakage  is 
continuing. 

3.  The  flow  over  the  dam  appeared  smooth  suggesting 
that  there  is  very  little  deterioration  or  erosion  of 
the  stone  blocks  which  make  up  the  dam. 


At  the  time  of  the  inspection  water  approximately  two 
feet  deep  was  passing  over  the  dam  crest. 

4.  There  was  no  visual  evidence  of  instability  at 
either  of  the  abutments. 

5.  There  was  no  visual  evidence  of  distortions  in 
alignment  or  grade  which  would  be  indicative  of  move¬ 
ment  of  the  dam. 

6.  The  downstream  area  adjacent  to  the  James  River  is 
sparsely  populated.  (The  populated  areas  are  located 
on  high  ground,  100  to  200  ft  above  normal  river  level.) 

OPERATIONAL  PROCEDURES  -  MONITORING  &  WARNING  SYSTEMS 

Lynchburg  Dam  is  no  longer  in  service.  Thus,  formal 
procedures  for  operation  of  the  dam  0o  not  exist  (nor 
are  they  needed) .  We  understand  that  the  Griffin  Pipe 
Company  has  no  formalized  operating  procedures  in 
effect  for  its  operation  of  the  canal  gates. 

To  our  knowledge,  there  is  no  program  of  regular  inspec¬ 
tions  of  the  dam  or  abutments  in  effect.  Similarly 
there  is  no  planned  warning  system  in  effect  to  alert 
residents  or  persons  responsible  for  structures  located 
downstream  that  could  be  affected  by  failure  of  the 
dam. 

The  dam  has  stood  and  performed  satisfactorily  for  over 
100  years.  Although  there  is  little  likelihood,  in  our 
opinion,  of  failure  of  the  dam  (see  sections  7.0  and 
8.0  of  this  report),  the  application  for  an  operating 
permit  for  this  dam  is  likely  to  have  to  be  accosipanied 
by  documentation  of  an  emergency  warning  system. 
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7.0  HYDROLOGIC  EVALUATION 


There  are  no  river  flow  data  available  for  the  Lynchburg 
Dam  site.  However,  flow  data  shown  in  Fig.  4  from 
stations  along  the  James  River,  indicate  that  there  is 
little  variation  in  flow  characteristics  between  the 
station  located  immediately  upstream  of  Lynchburg 
(Holcombs  Rock)  and  that  located  downstream  (Bent 
Creek) .  We  therefore  have  assumed  that  the  flow  data 
for  the  Holcombs  Rock  gaging  station  are  representative 

of  the  flows  likoly  to  be  experienced  at  the  Lynchburg 

# 

Dam  site. 

I 

The  estimated  river  flow  at  Holcombs  Rock  for  various 
recurrence  floods  is  shown  in  Table  1  below.  The 
flow  data  were  obtained  from  USGS  publications*  and  by 
personal  communication  with  USGS  personnel. 

TABLE  1 

Recurrence  Interval,  years  Peak  River  Flow,  cfs 


2 

49,300 

5 

70,600 

10 

84,600 

25 

102,000 

50 

115,000 

100 

127,000 

On  a  number  of  occasions  in  the  past,  peak  flows  exceeding 
100,000  cfs  have  been  recorded: 


"Miller  (1978)  "Tochniqua  for  Estimating  Magnitude  and  Frequency  of 
Floods  in  Virginia",  USGS  Water  Resources  Investigation  78-5 
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Date  of  Occurrence 
March  28,  1913 
March  18,  1936 
August  20,  1969 
June  21,  1972 


Peak  Flow,  cfs 
118,000 
115,000 
150,000 
126,000 


On  tha  day  of  our  Inspection,  May  12,  1978,  the  daily 
mean  flow  at  Holcombs  Rock  was  6,880  cfs. 


Prom  these  data,  it  is  evident  that  Lynchburg  dam  has 
experienced  flows  far  in  excess  of  .the  flow  occurring 
at  the  time  of  our  inspection.  Th6  largest  flows,  (close 
to  or  in  excess  of  the  100  yr  flood)  were  experienced 
and  survived,  within  the  last  10  years. 


$.0  OVERALL  EVALUATION 

Since  there  are  no  design  data  or  construction  records 
available,  our  evaluation  is  based  solely  on  the  visual 
Inspection  and  on  the  performance  of  the  dam  to  date. 

Lynchburg  Dam  has  performed  satisfactorily  for  over 
100  years  and  exhibits  no  current  signs  of  distress  or 
significant  deterioration.  Flood  flows  in  excess  of  the 
100  yr  flood  have  passed  safely  over  the  dam.  Me  there¬ 
fore  assess  the  probability  of  failure  as  small. 

The  most  credible  method  of  failure  that  we  could  postu¬ 
late  would  be  an  overturning  failure  in  the  event  of 
an  unprecedented  flood.  In  the  event,  the  contribution 
from  the  loss  of  water  in  storage  would  be  inconse¬ 
quential  with  respect  to  the  total}  flow  in  the  river 
at  the  time  of  failure.  Therefore,  the  resulting  loss 
and  damage  downstream  from  the  dam  would  not  be  materially 
groater  than  that  which  would  occur  as  e  result  of  the 
flood  itself. 
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5.8.1  Hazard  Classification 

The  Corps  of  Engineers'  Inventory  indicates  a  classifi¬ 
cation  of  "High”  hazard  potential  for  Lynchburg  Dam. 
Because  flooding,  resulting  from  a  postulated  failure 
of  the  dam,  would  be  mostly  confined  to  the  existing 
river  bed,  it  is  likely  that  few  lives  would  be  lost  in 
the  event  of  failure.  Therefore,  it  is  not  clear  to  us 
that  the  hazard  potential  should  be  indicated  as  "High”. 
Rather  a  classification  of  "Significant",  according  to 
the  Corps'  definition,  may  be  more  appropriate. 

5.8.2  Remedial  Work 

In  our  opinion,  Lynchburg  Dam  does  not  create  a  risk  to 
the  safety  and  property  of  people  in  the  downstream 
area.  He  find  no  reasonable  cause  for  remedial  action 
to  improve  the  safety  of  this  dam. 
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